Nonlinear intestinal pharmacokinetics of mitemcinal, the first acid-resistant non-peptide motilin receptor agonist, in rats.
The objective was to investigate the mechanism of nonlinear pharmacokinetics of mitemcinal, the first acid-resistant non-peptide motilin agonist, in rats. Super-proportional increases of the cumulative rates of radioactivity excreted into bile and urine following oral administration of [3H]-mitemcinal suggested nonlinear absorption of mitemcinal in rats. To evaluate the fraction dose absorbed (Fa) and intestinal availability (Fg), [3H]-mitemcinal was orally administrated to rats, and tritium radioactivity and unchanged mitemcinal concentration were determined in the portal blood. Fa values for 0.2 mg/kg1, 0.5 mg/kg, and 5.0 mg/kg dose groups were 0.314, 0.353, and 0.569, respectively. Corresponding Fg values were 0.243, 0.296, and 0.513, respectively. In Caco-2 experiments, the permeation of [3H]-mitemcinal in the secretory direction was larger than in the absorptive direction and was inhibited by P-glycoprotein (P-gp) substrate digoxin. The results indicate that the saturation of P-gp-mediated membrane permeation and intestinal metabolism causes the nonlinear pharmacokinetics of mitemcinal in rats.